This paper reviews very briefly the recent work on the "structure" of the sodium salt of desoxyribonucleic acid (DNA). By structure is meant not the chemical formula but the spatial arrangement of the atoms. The structure revealed by X-rays is the general structure-that is, the featmes common to DNA from different sources, since the X-rays only respond clearly to the repeating part of the structure and effectively say nothing about the exact sequence of the bases, which probably does not repeat.
b) The chains are arranged helically. This was originally postulated as' the obvious way to explain the large dimensions of the unit cell. It has now received overwhelming support from the detailed X-ray data, interpreted in the light of, the helical diffraction theory of Cochran, Crick, and Vandls (also Stokes, unpublished).
c) The chains are held together by specific pairs of bases. It is not generally realized that this feature was not assumed originally in the model-building but was introduced as the only way of joining the two chains together which was structurally plausible. Moreover, it has been shown by Watson and Donohue (unpublished) that, of all the possible ways of forming specific sets of pairs of bases, only two sets give symmetrical relationships to the glycosidic bonds. One of these sets satisfies the requirements only very poorly, and a suitable structure cannot be built using it. The other is the specific pairing incorporated in the proposed structure. Thus, even if no analytical data had been available, a sufficiently self-confident model-builder could have arrived at the correct specific pairing. Naturally, the knowledge of the observed base ratios made this step easier to take.
As is well known, the present analytical data give very strong support to this pairing, since, as was first pointed out some time ago by Chargaff, the amount of adenine is found to be practically the same as the amount of thymine, and the amount of guanine the same as that of cytosine, for all sources of DNA so far studied, although the adenine/guanine ratio can vary considerably from one source to another. The most recent analytical evidence l5 shows that the base ratios expected to be 1: 1 are indeed very close to this. ' The hydrogen-bonding of the bases is also supported by physical-chemical data, but this will not be reviewed here.
It should be clearly realized that the specific pairing cof the bases is the direct result of the regular helical nature of the backbone. Without this regularity, many different pairs of bases could be formed. Thus we can now see that the helical diffraction pattern and the analytical data are both reflections of the same thingnamely, the regularity of the phosphate-sugar backbone.
The DNA fibers exist in two forms-the crystalline (A) and the so-called "paracrystalline" (B), depending on the humidity. The structure proposed by Watson and Crick was for the B form, but any proof of the structure must come from A, as this gives much better pictures. The complete i.nterpretation of these extremely beautiful X-ray photos by the King's College workers is eagerly awaited. Until this has been accomplished, no structure can be regarded as completely proved.
It is worth noting that, since the structure is sprinkled with diads (strictly, pseudodiads) perpendicular to the fiber axis, the phase determination more closely corresponds in difficulty to that for a structure with a center of symmetry. If it were not for this (since a true center of symmetry is impossible because of the asymmetric atoms of the backbone), the correct structure would be much more difficult to establish.
Note that there is, as yet,, no direct evidence as to whether the helices are righthanded or left-handed (or, less likely, a mixture of both). The proposed model is right-handed. The model-builders were unable to construct a satisfactory lefthanded model, but this may merely reflect a lack of ingenuity on their part. Some direct evidence on this point would be most desirable.
